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Provided are an information sending method

and apparatus, and a computer storage medium. The
method includes: according to information to be sent on
a physical uplink channel, determining, from N prede-
fined sequences, a sequence corresponding to a refer-
ence signal to be sent, wherein the N predefined se-

quences have the same non-zero value on a predeter-
mined position, N being an integer greater than or equal
to 2; and mapping the determined sequence correspond-
ing to the reference signal and the information to a
time-frequency resource, and sending the reference sig-
nal and the information on the time-frequency resource.

Determine, according to information to be sent on a physical uplink channel, a
sequence corresponding to a reference signal to be sent from N predefined
sequences, where the N predefined sequences have a same non-zero value on a
predetermined position, and N is an integer greater than or equal to 2
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Description
TECHNICAL FIELD

[0001] The invention relates to the field of communications, and in particular, to a method and device for sending
information, and a computer storage medium.

BACKGROUND

[0002] The rapid development of the mobile Internet and the Internet of Things has led to explosive growth of data
traffic and extensive rise of diversified and differentiated services. The fifth-generation mobile communication technology
(5-generation, 5G), as a new-generation mobile communication technology, supports a higher rate, a huge number of
links, an ultra-low delay, higher reliability, hundredfold increase of energy efficiency and the like with respect to the
fourth-generation mobile communication technology (4-generation, 4G), so as to support new requirement changes.
The ultra-low delay, as a key index of the 5G technology, directly affects the development of delay-limited services such
as the Internet of Vehicles, industrial automation, remote control, and smart grids. A series of current standard researches
on 5G delay reduction are gradually being advanced.

[0003] Transmission time interval (TTI) reduction, as the current important research direction of delay reduction, aims
to reduce the length of a current TTI which is 1 ms long to 0.5 ms or even 1 to 2 symbols, thereby reducing minimum
scheduling time exponentially. Thus, a single transmission delay can also be reduced exponentially without changing a
frame structure.

[0004] In an existing long term evolution (LTE) uplink transmission system, a reference signal (RS) for data demod-
ulation and data are multiplexed in a time-division manner. That is, the reference signal and the data occupy different
time-domain symbols. This is the same for a physical uplink control channel (PUCCH) and a physical uplink shared
channel (PUSCH) of the current LTE. However, as the length of the TTI decreases, many problems occur. For example,
when the length of the TTl is reduced to 1 to 7 symbols, the transmission structures of the existing PUCCH and PUSCH
cannot be used directly; shortening of the TTI in time domain will affect the demodulation performance of transmitted
information; and a decrease in the number of symbols within the TTI will result in a decrease in available resources for
transmitting valid data due to excessive overheads of a reference signal (RS).

[0005] For the problem in the related art of a decrease in available resources of a physical uplink channel for sending
valid data due to that the overheads of the reference signal increase as the number of symbols of the TTI decreases,
no effective solution has been proposed yet.

SUMMARY

[0006] To solve the above technical problem, the invention provides a method and device for sending information,
and a computer storage medium.

[0007] According to an aspect of the invention, a method for sending information is provided, the method includes
that: a sequence corresponding to a reference signal to be sent is determined from N predefined sequences according
to information to be sent on a physical uplink channel, where the N predefined sequences have a same non-zero value
on a predetermined position, and N is an integer greater than or equal to 2; the determined sequence corresponding to
the reference signal and the information are mapped to a time-frequency resource, and the reference signal and the
information are sent on the time-frequency resource.

[0008] In an implementation of the invention, the N predefined sequences have the same non-zero value on the
predetermined position includes:

when the N predefined sequences are generated in a frequency domain, the N predefined sequences have the
same non-zero value on the predetermined position;

when the N predefined sequences are generated in a time domain, sequences obtained by performing discrete
fourier transform on the N predefined sequences have the same non-zero value on the predetermined position.

[0009] In animplementation of the invention, the operation of determining, according to the information to be sent on
the physical uplink channel, the sequence corresponding to the reference signal to be sent from the N predefined
sequences may include that:

the sequence corresponding to the reference signal to be sent is selected from the N predefined sequences according
to a bit value of the information.

[0010] In an implementation of the invention, properties of the N predefined sequences include one of: having a
property of constant amplitude in a frequency domain, having a property of constant amplitude in a time domain, and
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having a property of constant amplitude in both the frequency domain and the time domain.

[0011] In an implementation of the invention, the time-frequency resource includes a time-domain resource and a
frequency-domain resource; the frequency-domain resource includes K time-domain symbols, where 1<K<7 and K is a
positive integer; the frequency-domain resource includes P subcarriers, where P is a positive integral multiple of one of
the following numbers: 2, 3, 4, 6, or 12.

[0012] In an implementation of the invention, the frequency-domain resources corresponding to the K time-domain
symbols are the same, or in the frequency-domain resources, frequency-domain resources corresponding to the K time-
domain symbols are located on different subcarriers using a frequency hopping structure.

[0013] In animplementation of the invention, the operation of sending the reference signal and the information on the
time-frequency resource may include that:

when the sequence corresponding to the reference signal has a property of constant amplitude on the frequency-
domain resource, the sequence corresponding to the reference signal is mapped to the P subcarriers, an inverse
discrete fourier transform is performed on the sequence corresponding to the reference signal, and the reference
signal and the information are sent;

when the sequence corresponding to the reference signal has a property of constant amplitude on the time-domain
resource, a discrete fourier transform of P points is performed on the sequence corresponding to the reference
signal, the transformed sequence is mapped to the P subcarriers or a subset of the P subcarriers, an inverse discrete
Fourier transform is performed on the mapped sequence and the reference signal and the information are sent.

[0014] In an implementation of the invention, the operation of sending the reference signal on the time-frequency
resource may include that:

the reference signal is sent on at least one of the K time-domain symbols.

[0015] In animplementation of the invention, when the reference signal is sent on more than one of the K time-domain
symbols, different reference signals are sent on different time-domain symbols.

[0016] In an implementation of the invention, when the time-frequency resource includes two time-domain symbols,
the operation of sending the reference signal and the information on the time-frequency resource may include that:

the reference signal is sent on a first time-domain symbol, and the information is sent on a second time-domain
symbol; or,

the information is sent on the first time-domain symbol, and the reference signal is sent on the second time-domain
symbol; or,

the reference signal is sent on both of the two time-domain symbols, where the reference signal carries the infor-
mation.

[0017] In an implementation of the invention, when the reference signal is sent on the two time-domain symbols,

frequency-domain subcarriers occupied by the two time-domain symbols are different.

[0018] Inanimplementation of the invention, the information includes at least one of uplink control information or uplink

service information.

[0019] In an implementation of the invention, the predetermined position includes: one symbol in the sequence, or

multiple symbols equally spaced in the sequence.

[0020] In an implementation of the invention, when the N predefined sequences include sequences obtained by per-

forming different time-domain cyclic shifts on a same sequence, or sequences obtained by performing differentfrequency-

domain phase rotations on a same sequence, and the N predefined sequences includes the following characteristic:

the N predefined sequences have a same element among the N predefined sequences at each of X positions in a
aXM

frequency domain, where X is a number of elements in a set of values of n that satisfy an equation T aisa

[

2
relative cyclic shift amount or phase rotation amount between any two of the N predefined sequences, y is an integer

greater than or equal to 0, n is an integer taken from a set [0, L-1], L is the length of the predefined sequences, 0 < o <
L, and N is a positive integer greater than or equal to 2 and less than L.

[0021] According to another aspect of the invention, a device for sending information is also provided, the device
includes that:

a determining module configured to determine, according to information to be sent on a physical uplink channel, a
sequence corresponding to a reference signal to be sent from N predefined sequences, where the N predefined se-
quences have a same non-zero value on a predetermined position, and N is an integer greater than or equal to 2; a
mapping module configured to map the sequence corresponding to the reference signal and the information to a time-
frequency resource; and a sending module configured to send the reference signal and the information on the time-
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frequency resource.
[0022] In an implementation of the invention, the determining module includes:

an obtaining unit configured to obtain a number of bits of the information and a type of the information; and
a selecting unit configured to select, according to the number of bits of the information and the type of the information,
the sequence corresponding to the reference signal to be sent from the N predefined sequences.

[0023] According to another aspect of the invention, a computer storage medium is further provided, in which computer
executable programs are stored, where the computer programs are configured to execute the method for sending
information.

[0024] By means of the technical solutions in embodiments of the invention, a sequence corresponding to a reference
signal is selected from N sequences according to information to be sent on a physical uplink channel, so that the technical
solution of sending the information according to the sequence of the reference signal is implemented, and the problem
in the related art of a decrease in available resources of a physical uplink channel for sending valid data (equivalent to
the information to be sent on the physical uplink channel) due to that the overheads of the reference signal increase as
the number of symbols of the TTI decreases is solved, and thus, available resources for transmitting the valid data are
increased.

BRIEF DESCRIPTION OF DRAWINGS

[0025] The accompanying drawings described herein are intended to provide a further understanding of the invention,
and constitute a part of the application. The exemplary embodiments of the invention and descriptions thereof are
intended to explain the invention, and do not mean to improperly limit the invention. In the accompanying drawings:

FIG. 1 is a schematic structural diagram of a PUCCH format 1a/1b under a normal cyclic prefix (CP) when TTI=1 ms;
FIG. 2 is a schematic structural diagram of a PUSCH under a normal CP when TTI=1 ms;

FIG. 3 is a flowchart of a method for sending information according to an embodiment of the invention;

FIG. 4 is a structural block diagram of a device for sending information according to an embodiment of the invention;
FIG. 5 is a structural block diagram of a determining module 40 of a device for sending information according to an
embodiment of the invention;

FIG. 6 is a schematic diagram of information sending according to a third embodiment of the invention;

FIG. 7 is another schematic diagram of information sending according to the third embodiment of the invention;
FIG. 8 is yet another schematic diagram of information sending according to the third embodiment of the invention.

DETAILED DESCRIPTION

[0026] The invention is described in detail below with reference to the accompanying drawings and in conjunction with
embodiments. It should be noted that the embodiments in the application and features in the embodiments may be
combined with each other in a non-conflicting situation.

[0027] Other features and advantages of the invention will be described in the following description, and some of these
will become apparent from the description or be understood by implementing the invention. The objectives and other
advantages of the invention can be implemented or obtained by structures specifically indicated in the description, claims,
and accompanying drawings.

[0028] To make those skilled in the art better understand the invention, the technical solutions in the embodiments of
the invention will be described clearly and completely below with reference to the accompanying drawings in the em-
bodiments of the invention. It is apparent that the described embodiments are merely some rather than all of the em-
bodiments of the invention. All other embodiments obtained by persons of ordinary skill in the art based on the embod-
iments of the invention without creative efforts shall fall within the scope of protection of the invention.

[0029] FIG. 1 is a schematic structural diagram of a PUCCH Format 1a/1b under a normal cyclic prefix (CP) when
TTI=1 ms. FIG. 1 illustrates a transmission structure for acknowledgment (ACK)/negative acknowledgment (NACK)
response information of the PUCCH Format 1a/1b under the normal CP when the TTI=1 ms. The existing PUCCH
occupies one subframe (corresponding to two timeslots) in a time domain and one physical resource block (PRB) in a
frequency domain, frequency hopping is used between the timeslots, and the PUCCH Format 1a/1b is configured for
sending ACK/NACK response information of a PDSCH. In the structural diagram illustrated in FIG. 1, a reference signal
(RS) is sent on time-domain symbols #2, #3 and #4 of each timeslot, and control information is sent on symbols #0, #1,
#5 and #6 of each timeslot, where the time-domain symbols are numbered starting from 0. From FIG. 1, it can be seen
that the reference signal and the control information are multiplexed in a time-division manner. In addition, the existing
structure uses a time-domain spreading approach to increase the number of multiplexing users. However, when a short
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TTI technology is used to implement delay reduction, the number of symbols of the TTl is only 1 to 7. Existing timeslot-
based frequency hopping structures and time-domain spreading structures cannot be applied, especially when the
number of the symbols of the TTl is only 1 or 2.

[0030] FIG. 2is a schematic structural diagram of a PUSCH under a normal CP when TTI=1 ms. As illustrated in FIG.
2, the PUSCH is configured for sending uplink service information. In an existing PUSCH structure, the reference signal
occupies a time-domain symbol #3 of each timeslot, and service information occupies the remaining symbols of the
timeslot, where the time-domain symbols are numbered starting from 0. In common with the PUCCH, on the PUSCH,
the reference signal and the service information are also multiplexed in a time-division manner, and the reference signal
and the service information respectively occupy different time-domain symbols. However, when a short TTI technology
is used to implement delay reduction, the number of the symbols of the TTl is only 1 to 7, and the existing PUSCH
structure cannot be applied, especially when the number of the symbols of the TTl is only 1 or 2.

[0031] To solve the above problems, the embodiments of the invention provide a method for sending information. FIG.
3 is a flowchart of a method for sending information according to an embodiment of the invention. As illustrated in FIG.
3, the method includes the following operations.

[0032] Operation S302: a sequence corresponding to a reference signal to be sent is determined from N predefined
sequences according to information to be sent on a physical uplink channel, where the N predefined sequences have
a same non-zero value on a predetermined position, and N is an integer greater than or equal to 2.

[0033] Operation S304: the sequence corresponding to the reference signal and the information are mapped to a time-
frequency resource, and the reference signal and the information are sent on the time-frequency resource.

[0034] By means of the technical solutions according to embodiments of the invention, N sequences having a same
non-zero value on a predetermined position are predefined, a sequence corresponding to a reference signal is selected
from the N sequences according to information to be sent on a physical uplink channel, the sequence and the information
are both mapped to a time-frequency resource, and the reference signal and the information are sent on the time-
frequency resource. By using the above technical solution provided by the embodiments of the invention, the problem
in the related art of a decrease in available resources of a physical uplink channel for sending valid data due to that the
overheads of the reference signal increase as the number of symbols of the TTI decreases is solved, and thus, available
resources for transmitting the valid data are increased.

[0035] In some embodiments, the N predefined sequences have a same non-zero value on a predetermined position
may include that: the N predefined sequences have the same non-zero value on one symbol of the sequence; or the N
predefined sequences have the same non-zero value on multiple symbols equally spaced of the sequence. Specifically,
when the sequence corresponding to the reference signal is generated in a frequency domain, the N predefined se-
quences have the same value on the predetermined position; and when the sequence corresponding to the reference
signal is generated in a time domain, sequences obtained by performing discrete fourier transform on the N predefined
sequences have the same value on the predetermined position.

[0036] Operation S302 can be implemented in multiple implementations, and can be implemented, in the embodiments
of the invention, through the following technical solution: the number of bits of the control information and the type of
the control information are obtained; and the sequence corresponding to the reference signal to be sent is selected from
the N predefined sequences according to a bit value of the information. An implementation in which operation S302 may
be implemented may be specifically illustrated in a second embodiment below, and is not described here.

[0037] Because the N predefined sequences have the following properties, the properties of the sequence correspond-
ing to the reference signal that is selected from the N predefined sequences include one of: having a property of constant
amplitude in a frequency domain, having a property of constant amplitude in a time domain, or having a property constant
amplitude in both the frequency domain and the time domain. When the sequence corresponding to the reference signal
has a property of constant amplitude on a frequency-domain resource, mapping the sequence corresponding to the
reference signal to P subcarriers, and sending the sequence after performing inverse discrete Fourier transform; and
when the sequence corresponding to the reference signal has a property of constant amplitude on a time-domain
resource, performing discrete Fourier transform of P points on the sequence corresponding to the reference signal,
mapping the transformed sequence to the P subcarriers or a subset of the P subcarriers, and sending the sequence
after performing inverse discrete Fourier transform. The P subcarriers are resources included in the frequency-domain
resource. P preferably includes a positive integral multiple of one of the following numbers: 2, 3, 4, 6, or 12. The time-
domain resource further includes K time-domain symbols, where 1<K<7 and K is an integer. It should be noted that the
"the property of constant amplitude" may be interpreted as a property that the amplitude is constant.

[0038] In some embodiments, the frequency-domain resources corresponding to the K time-domain symbols are the
same, or in the frequency-domain resource, frequency-domain resources corresponding to the K time-domain symbols
are located on different subcarriers using a frequency hopping structure.

[0039] In the technical solution embodied in operation S304, sending the reference signal and the control information
on the time-frequency resource may be implemented through the following solution: the reference signal is sent on at
least one symbol among the K time-domain symbols, and when the reference signal is sent on multiple time-domain
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symbols among the K time-domain symbols, different reference signals are sent on different time-domain symbols.
[0040] The improvement to the above technical solution in the embodiments of the invention is that: when the time-
frequency resource includes two time-domain symbols, sending the reference signal and the information on the time-
frequency resource may be implemented through the following solution. The reference signal is sent on a first time-
domain symbol, and the information is sent on a second time-domain symbol. Or, the information is sent on the first
time-domain symbol, and the reference signal is sent on the second time-domain symbol, Or, the reference signal is
sent on both of the two time-domain symbols, where the reference signal carries the information. In the second embod-
iment, how to carry information in a reference signal has been introduced in detail, and is not described here. In an
example, when the reference signal is sent on the two time-domain symbols, frequency-domain subcarrier positions
occupied by the two time-domain symbols are different.

[0041] When the N predefined sequences are constituted by a sequence and sequences obtained by performing time-
domain cyclic shifts or frequency-domain phase rotations on the sequence; and the N predefined sequences have, but
are not limited to, the following characteristic.

[0042] If aminimum value of arelative cyclic shiftamount or phase rotation amount between any two of the N predefined
sequences is set to ¢, the N predefined sequences have a same element among the N predefined sequences at each
of X positions in a frequency domain, where X is a number of elements in a set of values of n that satisfy an equation

%
a‘L mo ¥ yisanintegergreaterthanorequalto0;n=0, 1, 2, ..., L-1; Lis the length of the sequence; 0<a<L; and 2<N<L.
b
[0043] The embodiments of the invention further provide a device for sending information, which is used for imple-
menting the above embodiments and implementations. Those that have already been illustrated are not described again.
Modules involved in the device are described below. As used below, the term "module" may implement the combination
of software and/or hardware having predetermined functions. Although the device described in the following embodiments
is preferably implemented by software, implementation by hardware or the combination of the software and the hardware
is also possible and may be conceived. FIG. 4 is a structural block diagram of a device for sending information according
to an embodiment of the invention. As illustrated in FIG. 4, the device includes a determining module 40, a mapping
module 42 and a sending module 44.
[0044] The determining module 40 is configured to determine, according to information to be sent on a physical uplink
channel, asequence corresponding to a reference signal to be sentfrom N predefined sequences, where the N predefined
sequences have a same non-zero value on a predetermined position, and N is an integer greater than or equal to 2.
[0045] The mapping module 42 is connected with the determining module 40 and configured to map the determined
sequence corresponding to the reference signal and the information to a time-frequency resource.
[0046] The sending module 44 is connected with the mapping module 42 and configured to send the reference signal
and the information on the time-frequency resource.
[0047] Under the combined action of the modules provided in the embodiments of the invention, N sequences having
the same non-zero value on a predetermined position are predefined, a sequence corresponding to a reference signal
is selected from the N sequences according to information transmitted on a physical uplink channel, the sequence and
the information are both mapped to a time-frequency resource, and the reference signal and the information are sent
on the time-frequency resource. By using the above technical solution provided by the embodiments of the invention,
the problem in the related art of a decrease in available resources of a physical uplink channel for sending valid data
(equivalent to information to be sent on a physical uplink channel) due to that the overheads of the reference signal
increase as the number of symbols of the TTI decreases is solved, and thus, available resources for transmitting the
valid data are increased.
[0048] FIG. 5 is a structural block diagram of a determining module 40 of a device for sending information according
to an embodiment of the invention. As illustrated in FIG. 5, the determining module 40 includes: an obtaining unit 402
and a selecting unit 404. The obtaining unit 402 is configured to obtain the number of bits and information type of the
information. The selecting unit 404 is connected with the obtaining unit 402 and configured to select, according to the
number of bits of the information, the sequence corresponding to the reference signal to be sent from the N predefined
sequences.
[0049] In the determining module 40, the N predefined sequences have the same non-zero value on a predetermined
position may include that: the N predefined sequences have the same non-zero value on one symbol in the sequence;
or the N predefined sequences have the same non-zero value on multiple symbols equally spaced in the sequence.
Specifically, when the sequence corresponding to the reference signal is generated in a frequency domain, the N
predefined sequences have the same value on the predetermined position; when the sequence corresponding to the
reference signal is generated in a time domain, sequences obtained by performing discrete fourier transform on the N
predefined sequences have the same value on the predetermined position.
[0050] In practical application, the functions implemented by the modules/units in the device for sending information
can all be implemented by a central processing unit (CPU), a micro processor unit (MPU), a digital signal processor
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(DSP), a field programmable gate array (FPGA) or the like located in the device for sending information.
[0051] The following describes the information sending process in conjunction with several embodiments, which are
not intended to limit the scope of protection of the embodiments of the invention.

First embodiment

[0052] The main ideal of the first embodiment of the invention is: N predefined sequences corresponding to reference
signals are set, where the N predefined sequences corresponding to the reference signals have a same non-zero value
on a predetermined position, and N is an integer greater than or equal to 2; a sequence corresponding to a sent reference
signal is determined, according to information (equivalent to the information to be sent on the physical uplink channel
in the above embodiments) or a portion of the information; the determined sequence corresponding to the reference
signal and the information are mapped to a time-frequency resource and the reference signal and the information are
sent on the time-frequency resource.

[0053] Furthermore, the sequence corresponding to the reference signal has a property constant of amplitude in a
frequency domain, or has a property of constant amplitude in a time domain, or has a property of constant amplitude in
both the time domain and the frequency domain. In some embodiments, the sequence is a constant amplitude zero
auto-correlation (CAZAC for short) sequence, or a two-phase/four-phase sequence. Here, the two-phase sequence
refers to a sequence constituted by sequence elements taken from a set {-1, +1}; the four-phase sequence refers to a
sequence constituted by sequence elements taken form a set {-1, -i, 1, +i} or {0.7071+0.7071i, 0.7071-0.7071i,
-0.7071+0.7071i, -0.7071-0.7071i}; and i is an imaginary unit. The following further provides some embodiments of
sequences corresponding to the reference signals that meet the above features.

[0054] Specific Embodiment 1: it is assumed that the sequence corresponding to the reference signal is generated in
the time domain, let sequence 1 and sequence 2 as well as sequences obtained by performing Discrete Fourier Transform
(DFT for short) on sequence 1 and sequence 2 be as shown in Table 1 below:

Table 1
n s1(n) | s2(n) DFT(s1) DFT(s2)
0 -1 -1 -4.0000 -4.0000
1 -1 -1 1.0000 + 5.7321i | -1.0000 - 0.2679i
2 -1 -1 -1.0000 + 1.7321i | -1.0000 + 1.7321i
3 -1 1 -2.0000 + 2.0000i | 2.0000 + 2.0000i
4 -1 -1 -1.0000 - 1.7321i | -1.0000 + 5.1962i
5 -1 1 1.0000 + 2.2679i | -1.0000 - 3.7321i
6 -1 -1 -4.0000 -4.0000
7 1 -1 1.0000 - 2.2679i | -1.0000 + 3.7321i
8 -1 1 -1.0000 + 1.7321i | -1.0000 - 5.1962i
9 1 -1 -2.0000 - 2.0000i | 2.0000 - 2.0000i
10 1 -1 -1.0000 - 1.7321i | -1.0000 - 1.7321i
11 1 1 1.0000 - 5.7321i | -1.0000 + 0.2679i

[0055]

From Table 1, it can be seen that the sequences obtained by performing Fourier transform on sequence s1

and sequence s2 are the same on the first and seventh positions (respectively corresponding to n=0 and n=6). That is,
whether the sequence sent by a sending end is sequence s1 or sequence s2, the sequences received by a receiving
end are all the same on the first and seventh positions in the frequency domain. By using the above characteristic, the
receiving end can perform channel estimation on the two positions, and then perform interpolation by using channel
estimates obtained on the two positions to obtain frequency domain estimates of received signals within a receiving
bandwidth. If the channel is a flat fading channel, channel estimates of adjacent symbols can also be obtained by using
the channel estimate of a symbol where the reference signal is located. In an existing LTE system, whether fora PUCCH
structure or for a PUSCH structure, the channel estimate of a symbol where control information or service information
is located is obtained by using the channel estimate where the reference signal is located.



10

15

20

25

30

35

40

45

50

55

EP 3 435 610 A1
Specific Embodiment 2:

[0056] Assuming that the sequence corresponding to the reference signals is generated in the frequency domain, let
sequence 1 and sequence 2 be as shown in Table 2:

Table 2

n s1 s2

0 0.7071 - 0.7071i 0.7071 - 0.7071i
1 0.7071 + 0.7071i | -0.7071-0.7071i
2 | -0.7071 + 0.7071i | -0.7071 + 0.7071i
3 -0.7071 - 0.7071i | 0.7071 + 0.7071i
4 | -0.7071 +0.7071i | -0.7071 + 0.7071i
5 | -0.7071 + 0.7071i | 0.7071-0.7071i
6 0.7071 + 0.7071i 0.7071 + 0.7071i
7 0.7071 + 0.7071i | -0.7071-0.7071i
8 | -0.7071 +0.7071i | -0.7071 + 0.7071i
9 0.7071 + 0.7071i | -0.7071-0.7071i
10 | -0.7071-0.7071i | -0.7071-0.7071i
11 | -0.7071 + 0.7071i | 0.7071-0.7071i

[0057] From Table 2, it can be seen that sequence s1 and sequence s2 are the same when n=0/2/4/6/8/10. That is,
whether the sequence sent by the sending end is sequence s1 or sequence s2, the sequences received by the receiving
end are the same when n=0/2/4/6/8/10. By using the above characteristic, the receiving end can perform channel
estimation on the positions, and then obtain the frequency domain estimates of the received signals within the receiving
bandwidth by using the channel estimates obtained on these positions. If the channel is a flat fading channel, channel
estimates of adjacent symbols can also be obtained by using the channel estimate of a symbol where the reference
signal is located. In an existing LTE system, whether for a PUCCH structure or for a PUSCH structure, the channel
estimate of a symbol where control information or service information is located is obtained by using the channel estimate
where the reference signal is located.

[0058] It should be noted that the sequence s1 is one of basic sequences among computer generated-CAZAC (CG-
CAZAC for short) sequences which have a length of 12 and are defined by existing LTE. The sequence s2 involves a
phase rotation of sequence s1 in the frequency domain (equivalent to a cyclic shift of a time-domain sequence), that is:

2zk
so(m) =5, (m)x e:xpﬁ(j il

\;

) n=0,1.2,..,11, N =12

2

where, k is a cyclic shift amount. In the above embodiments, s2 is a sequence obtained by performing frequency-domain
phase rotation by k =6 on sequence s1.

[0059] It can be found from the research on a sequence having a length of 12 in LTE that the basic sequence and
sequences thereof having cyclic shift amounts of 2, 4, 6, 8, and 10 have the same element values on two positions, and
the two positions are n=0 and 6. The details are shown in Table 3 below.

Table 3
n s1 s2(k=2) s3(k=4) s4(k=6) s5(k=8) s6(k=10)
0 0.7071-0.7071i | 0.7071 -0.7071i | 0.7071 -0.7071i | 0.7071 - 0.7071i | 0.7071 - 0.7071i 0.7071 -
0.7071i
1 0.7071+0.7071i -0.7071 - -0.9659 + -0.7071 - 0.2588 - 0.9659i 0.9659 -
0.7071i 0.2588i 0.7071i 0.2588i




10

15

20

25

35

40

45

50

EP 3 435 610 A1

(continued)
n s1 s2(k=2) s3(k=4) s4(k=6) s5(k=8) s6(k=10)
2 -0.7071 + -0.7071 + 0.9659 +0.2588i -0.7071 + -0.2588 - 0.9659 +
0.7071i 0.7071i 0.7071i 0.9659i 0.2588
3 -0.7071 - 0.7071+0.7071i -0.7071 - 0.7071+0.7071i -0.7071 - 0.7071 +
0.7071i 0.7071i 0.7071i 0.7071i
4 -0.7071 + -0.7071 + -0.2588 - -0.7071 + 0.9659 +0.2588i -0.2588 -
0.7071i 0.7071i 0.9659i 0.7071i 0.9659i
5 -0.7071 + 0.7071-0.7071i | 0.9659+0.2588i | 0.7071 - 0.7071i -0.2588 - -0.9659 -
0.7071i 0.9659i 0.2588i
6 0.7071+0.7071i | 0.7071+0.7071i | 0.7071+0.7071i | 0.7071+0.7071i | 0.7071+0.7071i 0.7071 +
0.7071i
7 0.7071+0.7071i -0.7071 - -0.9659 + -0.7071 - 0.2588 - 0.9659i 0.9659 -
0.7071i 0.2588i 0.7071i 0.2588i
8 -0.7071 + -0.7071 + 0.9659 +0.2588i -0.7071 + -0.2588 - 0.9659 +
0.7071i 0.7071i 0.7071i 0.9659i 0.2588
9 0.7071+0.7071i -0.7071 - 0.7071+0.7071i -0.7071 - 0.7071+0.7071i -0.7071 -
0.7071i 0.7071i 0.7071i
10 -0.7071 - -0.7071 - 0.9659 - 0.2588i -0.7071 - -0.2588 + 0.9659 -
0.7071i 0.7071i 0.7071i 0.9659i 0.2588i
11 -0.7071 + 0.7071-0.7071i | 0.9659+0.2588i | 0.7071 - 0.7071i -0.2588 - -0.9659 -
0.7071i 0.9659i 0.2588i
[0060] The basic sequence and sequences thereof having cyclic shift amounts of 3, 6, and 9 have the same element
values on three positions, and the three positions are n=0, 4, and 8, respectively. The details are as shown in Table 4 below.
Table 4
n s1 s2(k=3) s3(k=6) s4(k=9)
0 0.7071 - 0.7071i 0.7071 - 0.7071i 0.7071 - 0.7071i 0.7071 - 0.7071i
1 0.7071 + 0.7071i -0.7071 + 0.7071i -0.7071 - 0.7071i 0.7071 - 0.7071i
2 -0.7071 + 0.7071i 0.7071 - 0.7071i -0.7071 + 0.7071i 0.7071 - 0.7071i
3 -0.7071 -0.7071i | -0.7071 + 0.7071i 0.7071 + 0.7071i 0.7071 - 0.7071i
4 -0.7071 + 0.7071i | -0.7071 + 0.7071i | -0.7071 + 0.7071i | -0.7071 + 0.7071i
5 -0.7071 + 0.7071i -0.7071 - 0.7071i 0.7071 - 0.7071i 0.7071 + 0.7071i
6 0.7071 + 0.7071i -0.7071 - 0.7071i 0.7071 + 0.7071i -0.7071 - 0.7071i
7 0.7071 + 0.7071i 0.7071 - 0.7071i -0.7071-0.7071i | -0.7071 + 0.7071i
8 -0.7071 + 0.7071i | -0.7071 + 0.7071i | -0.7071 + 0.7071i | -0.7071 + 0.7071i
9 0.7071 + 0.7071i -0.7071 + 0.7071i -0.7071 - 0.7071i 0.7071 - 0.7071i
10 -0.7071 - 0.7071i 0.7071 + 0.7071i -0.7071 - 0.7071i 0.7071 + 0.7071i
11 -0.7071 + 0.7071i 0.7071 + 0.7071i 0.7071 - 0.7071i -0.7071 - 0.7071i

[0061] The above properties of the basic sequence and cyclically shifted sequences thereof can be generalized.
[0062] A CG-CAZAC basic sequence of LTE and sequences thereof having cyclic shift amounts of k1, k2, k3, k4, ...
have the same element values on k positions, where k is the greatest common divisor of {k1, k2, k3, k4, ...}. The k
elements respectively correspond to sequence elements of n=[0:N/k:N], i.e., starting from 0 and taking values at intervals
of N/k.
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[0063] Table 3 and Table 4 both satisfy the above rules.

[0064] For Table 3, in the CG-CAZAC basic sequence and the sequences having cyclic shift amounts of {2, 4, 6, 8,
10}, because the greatest common divisor of {2, 4, 6, 8, 10} is 2, these sequences have the same element values on
two positions, and the two elements respectively correspond to sequence elements of n=0 and 6 (6=12/2).

[0065] For Table 4, in the CG-CAZAC basic sequence and the sequences having cyclic shift amounts of {3, 6, 9},
because the greatest common divisor of {3, 6, 9} is 3, these sequences have the same element values on three positions,
and the three elements respectively correspond to sequence elements of n=0, 4 (4=12/3), and 8.

[0066] The above rules can also be extended to a CG-CAZAC sequence having a length of 24.

[0067] Without loss of generality, when the N predefined sequences are constituted by a sequence and sequences
obtained by performing time-domain cyclic shifts or frequency-domain phase rotations on the sequence, the N predefined
sequences have, but are not limited to, the following characteristics:

When a minimum value of a relative cyclic shift amount or phase rotation amount between any two of the N predefined
sequences is set to ¢, the N predefined sequences have a same element among the N predefined sequences at each
of X positions in the frequency domain. Here, X is a number of elements in a set of values of n that satisfy an equation

OXH
7 =¥ yisanintegergreaterthan orequalto0;n=0, 1,2, ..., L-1; L is the length of the sequence; 0<a<L; and 2<N<L.
b

[0068] For Table 2, the relative cyclic shift amount of sequences s1 and s2 is 6, i.e., =6, and the length of the
sequences is L=12.

bxn
[0069] Forn=0,1,2,..., 11,

= ¥ is satisfied in the following cases:

F

[0070] Thatis, the number of elements in a set of values of n is six, and therefore, s1 and s2 have equal elements on
six positions.
[0071] For Table 3, the minimum value of the relative cyclic shift amount of any two sequences among sequences s1,
s2,s3, s4, s5,and s6 is 2, i.e., =2, and the length of the sequences is L=12.

2xn
[0072] Forn=0,1,2, .., 11, —— = ¥ is satisfied in the following cases:

n=0,y=0
n=6,y=1.

5

[0073] That is, the number of elements in a set of values of n is two, and therefore, s1, s2, s3, s4, s5, and s6 have
equal elements on two positions.

[0074] For Table 4, the minimum value of the relative cyclic shift amount of any two sequences among sequences s1,
s2,s3, and s4 is 3, i.e., =3, and the length of the sequences is L=12.

3xnm
[0075] Forn=0,1,2, ..., 11, = ¥ is satisfied in the following cases:
12
n=0,y=0
n=4,y=1
n=8,y=2.

[0076] That is, the number of elements in a set of values of n is three, and therefore, s1, s2, s3, and s4 have equal
elements on three positions.

Second embodiment

[0077] When the determined N sequences corresponding to available reference signals are obtained by using the
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approach as described in the first Embodiment, and when the information is uplink control information, the following
cases may be existed.

(1) when the uplink control information is 1-bit HARQ-ACK and the currently sent HARQ-ACK is ACK, the sequence
corresponding to the sent reference signal is sequence 1; otherwise, the sequence corresponding to the sent
reference signal is sequence 2, N=2.

(2) when the uplink control information is 2-bit HARQ-ACK and the currently sent HARQ-ACK is {ACK, ACK}, the
sequence corresponding to the sent reference signal is sequence 1;

(3) when the uplink control information is 2-bit HARQ-ACK and the currently sent HARQ-ACK is {ACK, NACK}, the
sequence corresponding to the sent reference signal is sequence 2;.

(4) when the uplink control information is 2-bit HARQ-ACK and the currently sent HARQ-ACK is {NACK, ACK}, the
sequence corresponding to the sent reference signal is sequence 3;

(5) when the uplink control information is 2-bit HARQ-ACK and the currently sent HARQ-ACK is {NACK, NACK]},
the sequence corresponding to the sent reference signal is sequence 4; N=4.

[0078] The value of N is preferably 2 or 4. Thus, by sequence selection of the reference signal, one or two bits
information can be carried additionally or repeatedly.

Third Embodiment

[0079] FIG. 6 is a schematic diagram of information sending according to the third embodiment of the invention. As
illustrated in FIG. 6, the sequence corresponding to the reference signal is determined according to sent HARQ-ACK
information. In addition, the sent HARQ-ACK information needs to be processed, where the processing procedure
includes modulation and frequency domain extension. The frequency domain extension here is the same as that of the
existing LTE, and just refers to performing frequency domain extension on the modulated HARQ-ACK information by
using a sequence in the frequency domain. Afterwards, the determined sequence corresponding to the reference signal
is mapped to a predefined time-frequency resource, and it is assumed here that the sequence corresponding to the
reference signal is mapped to a first time-domain symbol of the TTI. The processed HARQ-ACK information is mapped
to the predefined time-frequency resource, and it is assumed here that the HARQ-ACK information is mapped to a
second time-domain symbol of the TTI. It is also possible to map the sequence corresponding to the reference signal
to a second time-domain symbol of the TTl and map the HARQ-ACK information to a first time-domain symbol of the
TTI. This approach is applicable to scenarios where the short TTI contains at least 2 time-domain symbols.

[0080] FIG. 7 is another schematic diagram of information sending according to the third embodiment of the invention.
In the schematic diagram, the sequence corresponding to the reference signal is determined according to the sent
HARQ-ACK information. Afterwards, the determined sequence corresponding to the reference signal is mapped to the
predefined time-frequency resource, and it is assumed here that the sequence corresponding to the reference signal is
mapped to all the time-domain symbols of the TTI. This approach is applicable to scenarios with TTI of any length, which
includes a TTI having one time-domain symbol. FIG. 8 is yet another schematic diagram of information sending according
to the third embodiment of the invention. The flow embodied in FIG. 8 is similar to those of FIG. 6 and FIG. 7, and is not
described here again.

[0081] A scenario where the HARQ-ACK is of 1 or 2 bits is given in the above embodiment. When the number of bits
of the HARQ-ACK is greater than 2, information of the first bit or the first two bits of the HARQ-ACK information may be
indicated in the same manner as mentioned above by using different sequences corresponding to the reference signal,
and the remaining of the HARQ-ACK information will be encoded and modulated and the like, and then the modulated
HARQ-ACK information will be mapped directly to the corresponding time-domain symbol. In an encoding process, the
length of the encoded bit is determined according to the time-frequency resource to which the information is mapped.
[0082] It should be noted that the control information in the embodiments of the invention may be uplink control
information, may be uplink service information, and may also be both the uplink control information and the uplink service
information. The following only takes the uplink control information as an example. The execution processes are similar
in other cases, and are not described here again. The technical solutions mentioned above in the embodiments of the
invention are actually technical solutions of carrying information in a reference signal for sending. Specifically, partial
information may be carried in the reference signal, or complete information may be carried in the reference signal.
[0083] In view of the above, the technical solutions in the embodiments of the invention achieve the following technical
effects: the problem in the related art of a decrease in available resources of a physical uplink channel for sending valid
data (equivalent to the control information) due to that the overheads of the reference signal increase as the number of
symbols of the TTI decreases is solved, and thus, available resources for transmitting the valid data are increased.
[0084] Inanother embodiment, software is further provided. The software configured to execute the technical solutions
described in the foregoing embodiments and implementations.

1"



10

15

20

25

30

35

40

45

50

55

EP 3 435 610 A1

[0085] In another embodiment, a computer storage medium is further provided, which stores a computer program that
is configured to execute the method for sending information according to the embodiments of the invention. The computer
storage medium includes, but is not limited to, an optical disk, a floppy disk, a hard disk, an erasable memory, and the like.
[0086] It should be noted that the terms "first", "second", and so on in the description and claims of the invention and
in the above accompanying drawings are intended to distinguish similar objects but do not necessarily indicate a specific
order or sequence. It should be understood that the objects used in such a way may be exchanged under proper
conditions to make it possible to implement the described embodiments of the invention in sequences except those
illustrated or described here. Moreover, the terms "include", "contain", and any other variants mean to cover the non-
exclusive inclusion, for example, a process, method, system, product, or device that includes a list of operations or units
is not necessarily limited to those operations or units which are clearly listed, but may include other operations or units
not expressly which are listed or inherent to such a process, method, system, product, or device.

[0087] It is apparent that those in the art should know that the modules or operations of the invention may be imple-
mented by a universal computing device, and these modules or operations may be concentrated on a single computing
device or distributed on a network consisting of multiple computing devices, and may optionally be implemented by
programmable codes executable by the computing devices, so that these components or operations may be stored in
astorage device for execution with the computing devices, and may be implemented, in some circumstances, by executing
the shown or described operations in sequences different from those described here, or making the operations into
integrated circuit modules respectively, or making multiple modules or operations therein into a single integrated circuit
module. As a consequence, the invention is not limited to any specific hardware and software combination.

[0088] The foregoing is merely illustrative of the preferred embodiments of the invention and is not intended to limit
the invention, and various changes and modifications may be made by those skilled in the art. Any modifications,
equivalent substitutions, improvements, and the like within the principles of the invention are intended to be included
within the scope of the invention.

INDUSTRIAL APPLICABILITY

[0089] In the technical solutions in embodiments of the invention, a sequence corresponding to a reference signal is
selected from N sequences according to information to be sent on a physical uplink channel, so that a technical solution
of sending the information according to the sequence of the reference signal is implemented. Therefore, the problem in
the related art of a decrease in available resources of a physical uplink channel for sending valid data (equivalent to the
information to be sent on the physical uplink channel) due to that the overheads of the reference signal increase as the
number of symbols of the TTI decreases is solved, and thus, available resources for transmitting the valid data are
increased.

Claims
1. A method for sending information, comprising:

determining, according to information to be sent on a physical uplink channel, a sequence corresponding to a
reference signal to be sent from N predefined sequences, wherein the N predefined sequences have a same
non-zero value on a predetermined position, and N is an integer greater than or equal to 2; and

mapping the sequence corresponding to the reference signal and the information to a time-frequency resource,
and sending the reference signal and the information on the time-frequency resource.

2. The method according to claim 1, wherein the N predefined sequences have the same non-zero value on the
predetermined position comprises:

when the N predefined sequences are generated in a frequency domain, the N predefined sequences have the
same non-zero value on the predetermined position;

when the N predefined sequences are generated in a time domain, sequences obtained by performing discrete
fourier transform on the N predefined sequences have the same non-zero value on the predetermined position.

3. Themethod according to claim 1, wherein determining, according to the information to be sent on the physical uplink
channel, the sequence corresponding to the reference signal to be sent from N predefined sequences comprises:

selecting, according to a bit value of the information, the sequence corresponding to the reference signal to be
sent from the N predefined sequences.
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The method according to claim 1, wherein properties of the N predefined sequences comprise one of: having a
property of constant amplitude in a frequency domain, having a property of constant amplitude in a time domain, or
having a property of constant amplitude in both the frequency domain and the time domain.

The method according to claim 1, wherein the time-frequency resource comprises a time-domain resource and a
frequency-domain resource; the frequency-domain resource comprises K time-domain symbols, where 1<K<7 and
Kis a positive integer; the frequency-domain resource comprises P subcarriers, where P is a positive integral multiple
of one of the following numbers: 2, 3, 4, 6, or 12.

The method according to claim 5, wherein frequency-domain resources corresponding to the K time-domain symbols
are the same, or

in the frequency-domain resource, frequency-domain resources corresponding to the K time-domain symbols
are located on different subcarriers using a frequency hopping structure.

The method according to claim 5, wherein sending the reference signal and the information on the time-frequency
resource comprises:

when the sequence corresponding to the reference signal has a property of constant amplitude on the frequency-
domain resource, mapping the sequence corresponding to the reference signal to the P subcarriers, performing
an inverse discrete fourier transform on the sequence corresponding to the reference signal and sending the
reference signal and the information; and

when the sequence corresponding to the reference signal has a property of constant amplitude on the time-
domain resource, performing discrete fourier transform of P points on the sequence corresponding to the ref-
erence signal, mapping the transformed sequence to the P subcarriers or a subset of the P subcarriers, per-
forming an inverse discrete fourier transform on the mapped sequence and sending the reference signal and
the information.

The method according to claim 5, wherein sending the reference signal on the time-frequency resource comprises:
sending the reference signal on at least one of the K time-domain symbols.

The method according to claim 8, wherein when the reference signal is sent on more than one of the K time-domain
symbols, different reference signals are sent on different time-domain symbols.

The method according to claim 5, wherein when the time-frequency resource comprises two time-domain symbols,
sending the reference signal and the information on the time-frequency resource comprises:

sending the reference signal on a first time-domain symbol, and sending the information on a second time-
domain symbol; or,

sending the information on the first time-domain symbol, and sending the reference signal on the second time-
domain symbol; or,

sending the reference signal on both of the two time-domain symbols, wherein the reference signal carries the
information.

The method according to claim 10, wherein when the reference signal is sent on the two time-domain symbols,
frequency-domain subcarriers occupied by the two time-domain symbols are different.

The method according to any one of claims 1 to 11, wherein the information comprises at least one of uplink control
information or uplink service information.

The method according to any one of claims 1 to 11, wherein the predetermined position comprises: one symbol in
the sequence, or a plurality of symbols equally spaced in the sequence.

The method according to claim 1, wherein when the N predefined sequences comprise sequences obtained by
performing different time-domain cyclic shifts on a same sequence, or sequences obtained by performing different
frequency-domain phase rotations on a same sequence, and the N predefined sequences comprises the following
characteristic:
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the N predefined sequences have a same element among the N predefined sequences at each of X positions
in a frequency domain, wherein X is a number of elements in a set of values of n that satisfy an equation

axn
I =¥ «is arelative cyclic shift amount or phase rotation amount between any two of the N predefined
2
sequences, y is an integer greater than or equal to 0, n is an integer taken from a set [0, L-1], L is the length of
the predefined sequences, 0<a<L, and N is a positive integer greater than or equal to 2 and less than L.

15. A device for sending information, comprising:

a determining module, configured to determine, according to information to be sent on a physical uplink channel,
a sequence corresponding to a reference signal to be sent from N predefined sequences, wherein the N pre-
defined sequences have a same non-zero value on a predetermined position, and N is an integer greater than
or equal to 2;

a mapping module, configured to map the sequence corresponding to the reference signal and the information
to a time-frequency resource; and

a sending module, configured to send the reference signal and the information on the time-frequency resource.

16. The device according to claim 15, wherein the determining module comprises:

an obtaining unit, configured to obtain a number of bits of the information and a type of the information; and
a selecting unit, configured to select, according to the number of bits of the information and the type of the
information, the sequence corresponding to the reference signal to be sent from the N predefined sequences.

17. A computer storage medium, in which computer executable instructions are stored, wherein the computer executable
instructions are configured to execute the method for sending information according to any one of claims 1-14.

14



EP 3 435 610 A1

1- or 2-bit HARQ-ACK

BPSK/QPSK
Cyclic sequence
having a length of 12
Data | Data | RS [ RS | RS [ Daa | Dam
e . a
7 () ¥ : ) o Bt Processing procedure the

same as that of timeslot 0 |

1pRB| Data | Daa [ RS | RS | RS [ Daa | Data

Discrete Fourier Transform

(DFT) spread spectrum
Walsh spread spectrum
One subframe=1 ms
FIG. 1
P One subframe=1 ms N

Data | Data | Data RS Data | Data | Data

When PUSCH frequency [—— "———"——— —_ ]
hopping is em&‘_/

‘When PUSCH frequency
l hopping is disabled
XPRB| Data | Data | Data RS Data | Data | Data | Data | Data | Data RS Data | Data | Data
T P TimeslotO o Timeslotl R
FIG. 2

Determine, according to information to be sent on a physical uplink channel, a

sequence corresponding to a reference signal to be sent from N predefined \_/\ S302

sequences, where the N predefined sequences have a same non-zero value on a
predetermined position, and N is an integer greater than or equal to 2

A

Map the determined sequence corresponding to the reference signal and the \/\
information to a time-frequency resource, and send the reference signal and the S304
information on the time-frequency resource

FIG. 3

15



EP 3 435 610 A1

/40

Determining module

/42

Mapping module

44
Sending module 4

FIG. 4

Obtaining |, 402
unit

| 40
Selecting |, 404 4
unit

Determining module

42
Mapping module 4

Sending module

FIG. 5

16



EP 3 435 610 A1

1- or 2-bit HARQ-ACK

r j Modulation
Reference sequence Information
selection processing
Frequency
i domain
extension
| TTI=2 symbols |

FIG. 6

17



EP 3 435 610 A1

1- or 2-bit HARQ-ACK

Reference
sequence
selection

v __v

_TTI=2 symbols

FIG. 7

18



EP 3 435 610 A1

HARQ-ACK of 2 or more bits

1- or 2-bit HARQ-ACK The remaining HARQ-ACK bits

Encoding
Reference sequence Information
selection processing
Modulation
TTI=2 symbols
FIG. 8

19



10

15

20

25

30

35

40

45

50

55

EP 3 435 610 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2017/075850

A. CLASSIFICATION OF SUBJECT MATTER

HO4L 27/26 (2006.01) i; HO4W 72/08 (2009.01) n

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HO4AL HO4W

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNABS, CNTXT, CNKI: information, data, sending, reference signal, sequence, mapping;

VEN: information, message, data, send+, reference signal, sequence, map+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X CN 102170702 A (HUAWEI TECHNOLOGIES CO.,LTD.), 31 August 2011 (31.08.2011) 1-5, 12, 13, 15-17
paragraphs [0021]-[0049]

A CN 102437986 A (ZTE CORP.), 02 May 2012 (02.05.2012), the whole document 1-17

A CN 102195703 A (HUAWEI TECHNOLOGIES CO.,LTD.), 21 September 2011 1-17
(21.09.2011), the whole document

A US 2016286423 A1 (BLACKBERRY LTD.), 29 September 2016 (29.09.2016), the whole 1-17
document

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

*

N

“g”

“

“«Q”

“p»

Special categories of cited documents:
document defining the general state of the art which is not
considered to be of particular relevance
earlier application or patent but published on or after the
international filing date
document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)
document referring to an oral disclosure, use, exhibition or
other means

document published prior to the international filing date
but later than the priority date claimed

wp

x>

oy

“g&

later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

document member of the same patent family

Date of the actual completion of the international search

25 April 2017 (25.04.2017)

Date of mailing of the international search report

23 May 2017 (23.05.2017)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer

YANG, Xiaoman

Telephone No.: (86-10) 62411492

Form PCT/ISA/210 (second sheet) (July 2009)

20




10

15

20

25

30

35

40

45

50

55

EP 3 435 610 A1

INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2017/075850
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CN 102170702 A 31 August 2011 EP2541802 B1 13 April 2016
BR 112012021511 A2 05 July 2016
WO 2011103811 Al 01 September 2011
EP2541802 Al 02 January 2013
US 8897164 B2 25 November 2014
CN 102170702 B 30 July 2014
US 2012327886 Al 27 December 2012
EP 2541802 A4 27 February 2013
CN 102437986 A 02 May 2012 CN 105827382 A 03 August 2016
CN 102437986 B 22 June 2016
CN 102195703 A 21 September 2011 CN 102195703 B 18 December 2013
US 2016286423 Al 29 September 2016 WO 2015024156 Al 26 February 2015
CN 105474707 A 06 April 2016
US 2015049649 Al 19 February 2015
EP 3036939 Al 29 June 2016
KR 20160034977 A 30 March 2016
CA 2919352 Al 26 February 2015
US 9391759 B2 12 July 2016
EP 3036939 A4 22 March 2017

Form PCT/ISA/210 (patent family annex) (July 2009)

21




	bibliography
	abstract
	description
	claims
	drawings
	search report

